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WHOI
We would like to: 
resolve all these process 
predict up to 2 weeks- 
seasonal time-scales
GMAO IESA: AO-CDAS
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Figure 8-9 The main components of the brightness temperatures, observed by passive microwave radiometer in a satellite,
are expressed by four terms in the radiative transfer equation. Source: Swift and Cavalieri 1985.
There are several algorithms for estimation of sea ice concentration from brightness
temperature observed in several channels and both polarizations (Steffen et al. 1992). An
example is NORSEX-85H, which is an extension of the NORSEX algorithm developed by
Svendsen et al. (1983) based on the SMMR data available from 1978 to 1987. The 85H
version takes advantage of the improved spatial resolution of the 85 GHz channels pro-
vided by the SSMI system now in operation (Svendsen et al. 1987). The NASA Team algo-
rithm, developed by Cavalieri et al. (1984, 1991), has been widely used and runs operation-
ally to produce daily ice concentration maps. Other algorithms include the Bootstrap algo-
rithm by Comiso (1995) and Comiso et al. (1997), the AES York algorithm (Rubinstein et
al. 1994), and more recently the SEALION algorithm for Antarctica (Kern 2001) and the
ARTIST algorithm (Kaleschke et al. 2001). The two latter algorithms address particularly
the effects of weather on the 85-Ghz channel. The algorithms use different combinations of
sensor channels, polarizations and tie points. The main outputs are concentration of total
ice cover, first-year fraction and multiyear fraction. The first algorithms developed in the
1980s have undergone various degrees of validation over many years (Steffen et al. 1992),
and are generally robust for retrieving total ice concentration. The accuracy is on the order
of 5% during winter conditions, increasing to more than 10% in the melt season, assuming
a sampling scale of about 30 km. Retrieval of fractions of multiyear and thin ice types has
been proposed, but with less accuracy. Newer algorithms have focused on use of the 85-
Ghz channel for higher resolution of the concentration (typical sampling scale of 12 km)
and improved correction of weather effects that impact this channel. Examples of applica-
tions are presented in the next section.
8.5.2 Global and Regional Ice Area Analysis of Merged SMMR and SSM/I Data
The brightness temperature data from the SMMR (1978–1987) and the SSM/I (1987 to
present) have been used to establish merged time series for calculation of total ice concen-
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Needed for:
• Satellite retrievals (sea-ice, 
water vapor, …)
• Data Assimilation of Satellite 
radiance observations
• Air-sea heat and momentum 
exchange
• Gas exchange : pCO2, …
CONSIDER SST (OR, SKIN-SST)
Water temperature
Air temperature
SKIN SST (1)
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Further details…
•Akella et al., 2017, “Assimilation for skin SST in the NASA GEOS atmospheric data 
assimilation system”. Q.J.R. Meteorol. Soc. doi:10.1002/qj.2988
•C Gentlemann and S Akella, 2017, “Comparison of NASA GEOS-ADAS diurnal warming 
to SEVIRI and AMSR2 retrievals”. JGR Oceans. doi: 10.1002/2017JC013186  
•GMAO Tech Memo., Vol.44: https://gmao.gsfc.nasa.gov/pubs/docs/Akella873.pdf
SKIN SST (3)
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SUMMARY AND CURRENT WORK
• GEOS DAS assimilates Skin SST using radiance observations
• Transitioning from Atmosphere+Skin SST to a AO- CDAS
✴ Coupled AO-GCM
✴ Coupled atmosphere and ocean analyses
